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Abstract 
In any industry enterprises are continually forced to face market changes and, at the same time, to reach a high level of 
productivity to be efficient. For this purpose, the managers are always in search of tools or methods to assist in improving 
productivity. However, in order to improve the productivity, we have to take into account a number of key issues. Besides 
that it is essential to calculate the businesses productivity through various methods and it is necessary to take into account 
the qualitative factors affecting the productivity level, factors that can not be included in any calculation method. Many 
literature studies investigates quantitative or qualitative part of a problem. A research which takes into account both aspects 
is very difficult and requires a high volume of work and information. This research aims to combine the two issues to 
encompass a broader range of issues that are related to the enterprise productivity. Thus, using our studies so far, we 
proposed a way to determine the level of productivity for the qualitative and quantitative factors (PQQF). For this purpose 
we developed a framework to help improve productive performance in terms of productivity. This framework is a guide of 
best practices and recommendations for large enterprises managers in mechanical engineering. The proposed framework 
includes a set of steps leading to the identification of five productivity levels of quantitative and qualitative factors (PQQF), 
which was reached by the DMUs (Decision Making Units). This level of productivity can be compared to the levels attained 
by direct market competitors. Improving the productivity of machine building industry enterprises can be done following 
the reverse path proposed by the developed framework. This reverse path helps identify, step by step, the unproductivity 
sources that exist within the studied firms.  
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1. Introduction
Determination of productive performance for any DMU is a topical issue, on the basis of which has been 
carried out and shall be carried out at present by a large number of research (Coelli et al., 2005; Wu, 2005; Aziz 
& Jahed, 2011; Chen & Yang, 2011; Ray, 2012; Razavyan et al., 2012). In this area there are different 
techniques and methods for measuring the performance of detailed production in various forms. Of these, the 
most used in practice are those related to the efficiency and productivity of DMUs.The performance is a 
relative concept and multi-dimensional one, since it depends on the objectives and goals of DMUs (Ene, 2010). 
Defining performance in enterprise management by Moullin 2003 touches two aspects: one related to the “how 
well it is managed”, and the other was linked to “the value it brings to its clients organization or other 
interested parties”. 
In the present research, the performance is viewed from the point of view of resource management in 
organizations. In this context, efficiency and productivity are two fundamental dimensions of performance. In 
the literature there are two ways to measure performance (Fu et al., 2009): 
• Quantify current performance of an organization, which is compared with the performance achieved in the past;
• The performance of an organization is compared with the performance of other organizations competing in the
same period of time.
The great importance which has the theme of this research is given by the fact that currently, measuring 
productivity has become a compulsory at all economic levels. This is because all DMUs need to know what 
level of performance reached the production compared to the past or direct competitors operating in the same 
market segment. The present work proposes a framework that comes in support of DMUs in order of increasing 
productivity. Identification of positive or negative trend of productive performance can be of great use in the 
development of a strategy to reduce inefficiencies and increase efficiency in the production process. 
2. Steps taken in the process of developing the framework PI-DMU
To determine how accurately the level of productivity to the DMU for direct market competitors is, it was 
proposed the steps shown in Figure 1. It is very important that the steps outlined below to be followed in the 
proposed order, in order to determine the level of productivity. If you try to cross over a stage, without being 
made, then the framework can no longer be used because it can no longer generate the expected results. 
Fig. 1.  Steps of the framework set 
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A detailed overview of the proposed steps that determine the level of productivity of a DMU, is as follows: 
Step 1. Calculating the level of productivity 
At this step is calculated the level of productivity of DMUs using Malmquist indices of productivity and the 
DEA method. This calculation is easy to be carried out by using the program DEAP 2.1 which can be found on 
the website, and can be downloaded for free on any central unit which has Windows operating system. Using 
this program you can learn the values of the decomposed Malmquist productivity index (Azizi et al. 2011):  
(1) Technical efficiency change (EFFTH);  
(2) Technological change (TECHCH);  
(3) Pure technical efficiency change (PECH);  
(4) Scale efficiency change (SECH);  
(5) Total factor productivity change (TFPCH).  
It is worth noting that TFPCH equals multiplying the first two indicators (TFPCH EFFCH * TECHCH) and 
EFFCH equals multiplying indicators (3) and (4) (PECH EFFCH * SECH), as shown in Figure 2. Therefore it 
enough the TECHCH calculation indicators, PECH and SECH to find out the level of productivity of the 
DMUs. 
However, in order to be able to find out the values of these indices it is not necessary for managers to know 
how to calculate, in detail them. It is sufficient to follow the instructions for the use of the program DEAP 2.1. 
(Data Envelopment Analysis Computer Program). These instructions can also be easily understood even by 
persons who do not have the essential knowledge in this field. 
Fig. 2. Decomposition of Malmquist productivity index 
The importance of this step is useful information that you can provide to the managers with respect to the 
level of productivity that are direct competitors of DMU on the market, or from previous years. 
Step 2. Identification of important factors affecting productivity 
In this step we proposed two lists of factors affecting productivity in large motor industry businesses. The 
first list includes direct factors affecting productivity while the second list contains factors related to quality of 
life at work influencing productivity (Tanase et al. 2012). To be able to change the level of productivity, 
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managers must identify what factors have the greatest impact. This can be done easily by using the Web PQQF 
application, which was developed to help managers who want to improve their productivity. 
This step is important because it is difficult for managers to be concerned by a number of factors that affect 
productivity. Identifying the most important factors restricting the range of issues on which managers should 
focus their attention in particular. 
 
Step 3. Relating the first two steps 
In this step is described the connection between quantitative and qualitative factors affecting productivity. 
Relating to the quantitative aspects and those that influence productivity, quality helps to solve many problems 
related to it. Analyzing in detail the two aspects studied, I proposed a way to relate them, by defining 
quantitative factors according to the qualitative factors. 
The attention was directed towards the three quantitative factors, TECHCH, PECH and SECH, which will 
be expressed in terms of qualitative factors. The proposed lists contain a number of 116 factors that influence 
the productivity. Some of these factors can be found in both lists, which will be considered only once. This has 
reduced the number of total factors at 108. To express this relationship mathematically, qualitative factors are 
noted as xi, where i is between 1 and 108. Quantitative factors took the following form: 
TECHCH = f(x1, x2, x10, x11, x12, x13, x14, x15)                                                                          (1) 
PECH = f(x3, x4, x5, x6, x8, x9, x17, x18, x19, x20, x21, x22, x23, x24, x25, x26, x27, x28, x29, x30, x31, x32, x33, x34, x37, 
x38, x40, x41, x43, x44, x45, x46, x48, x54, x55, x56, x57, x59, x60, x61, x62, x63, x64, x65, x66, x67, x68, x83, x84, x85, x87, x88, 
x89, x90, x91, x92, x95, x96, x97, x98, x99, x100, x101, x102, x103, x104, x105, x106, x108)                           (2) 
SECH = f(x7, x16, x35, x36, x39, x42, x49, x50, x51, x52, x53, x58, x69, x70, x71, x72, x73, x74, x75, x76, x77, x78, x79, x80, 
x81, x82, x86, x93, x94, x107)                                                                                                         (3) 
Step 4. Calculating PQQF (productivity for the qualitative and quantitative factors) 
In this step we proposed that PFCC to be calculated as a weighted average of each factor, quantitative and 
qualitative, related to it. The quantitative factor was given a weight of 80%, because trust is granted a high and 
qualitative factor related to it receiving a share of 20%. To obtain relevant results specific to a company, each 
of the indicator values of the relative importance of each factor obtained from specific consolidate data on a 
company was divided by the value of the indicator of the relative importance of the same factor obtained from 
specific consolidate data on all businesses. This can be seen more easily in mathematical relations below: 
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Where:  PQQFTECHCH – productivity for the qualitative and quantitative factors related technology; 
TECHCH – technological change; 
ji fx  – the indicator of the relative importance factor i obtained in the firm j; 
 gix  – the indicator of the relative importance factor i, obtained in generally all companies. 
In the same way is calculated the PQQFPECH and PQQFSECH. All these formulas were introduced in PQQF 
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Web application that will automatically calculate the three PQQF levels. Since the application is a database 
PQQF indicators that calculate relative importance to achieve this step should introduce only specific values of 
the three quantitative factors (TECHCH, PECH and SECH). 
 
Step 5. Determining the position of competitors 
As the last step of the proposed set, it can only be achieved if there are several companies that have 
calculated the level of PQQF using Web PQQF. This site provides graphic PQQF values obtained for all 
existing firms in the database. With this graphic companies can identify the position of the direct competitors in 
terms of productivity. In order to simplify the way the scroll the set of proposed steps for setting the level of 
productivity of DMUs were accomplished Web application PQQF (Productivity quantitative and qualitative 
factors) for this purpose. 
3. Description of PQQF Web application 
The application was built on a platform HTML+PHP+MYSQL and is “hosted” on a Linux hosting. For the 
development of the application was used a PHP framework called CodeIgniter. The reasons for which it has 
opted for the use of this platform and this framework are:  
• Are free;  
• The application is “live” and is accessible on the internet for anyone;  
• Allow formation of a database that would provide firms with information in real time regarding this study;  
• The applications on the internet will always be available;  
• There is the possibility of putting in the firewall to protect your data. 
The Home page of the application is the kinds of results obtained with the help of the application. Such 
Factors can be found in the list of factors with relative importance indicator values calculated for each firm and 
all firms. The results are calculated values of each of the three PQQF specific to each firm, and the Plot is 
found a graphic of PQQF values, as well as the level of an average of these values on all firms, indicated with a 
line as shown in figure 4. In order to achieve a set of specific recommendations for firms start of the return 
path. That is based on the PQQF results obtained by companies and determine the causes that lead to those 
results. 
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Fig. 3. Interface management for companies  
 
Fig. 4. Graphical representation of PQQF index 
In order to achieve a set of specific recommendations firms start of the return path. That is based on the 
companies results obtained with the PQQF application and determines the causes that led to those results as 
shown in figure 5.  
 
Fig. 5. The return path 
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Reverse path can be observed easily using web application. So it goes from the graphic representation of the 
level of productivity PQQF for each firm on the basis of the three calculate indices. Then it can be seen that the 
index recorded the lowest level of productivity. To obtain the sources which need to be improved in order to 
increase productivity the index should be subdivided in its component parts. According to sources identified 
less productive firms managers can build their new strategies that lead to suppression of the fruitlessness. 
4. Conclusion 
In order to demonstrate the usefulness of the proposed framework was applied the web application for ten 
firms in the engineering industry in the north-western part of Romania. Firms were asked to apply this 
framework to identify the productivity level each one have, data presented in Tanase &Morar 2013. Of the ten 
companies, only six were able to follow all the steps of the frameworks, as shown in Figure 4. Then on the 
return path, the six companies have managed to identify sources of fruitlessness. Many of these sources have 
been linked to inefficient workers and improper organization of activities. The Framework developed is based 
on the studies developed in previous research. It comes to highlight a new way to identify sources of 
fruitlessness who managed effectively leading to an improvement in productivity. In development of the 
framework was included the concepts that underlie the identification of sources affecting performance. The 
framework comes to answer the question “How can the DMUs of mechanical engineering industry improve 
productivity?”. 
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